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ABSTRACT 


Electrical characteristics of Spectrolab, textured, back surface 
field, 10 ohm-cm, 300 micron N/P silocon solar cells are presented in 
graphical and tabular format as a function of solar illumination intensity 
and temperature. 
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SECTION I 


INTRODUCTION 


A series of reports is being generated to present parametrio 
characterization data on both state-of-the-art and developmental solar 
cells of interest to the photovoltaic community. These data consist of 
the electrioal characteristics of the candidate solar cell under a wide 
range of temperature and illumination intensity combinations of the type 
encountered in typioal space applications. This series (JPL Publication 
78-15) consists of a number of reports, identified by volume number, 
each devoted to a particular type of solar oell. Previously published 
reports, with their associated so^ar cell descriptions, are listed in 
the Appendix. Each report oonsiats primarily of working graphs and 
tables end does not address itself to interpretive conclusions. The 
formatting of this series of reports is relatively invariant in order 
to facilitate comparisons between the characteristics of any of the 
oell types considered in the series. This report oontains a set of 
parametric data on the Spectrolab BSF, textured, 10 ohm-cm, 0.030 cm 
(12 rails) thick solar cell which is a commercially available product. 


SECTION II 
CELL DESCRIPTION 


The cells reported here were manufactured by Spectrolab and are 
available as off-the-shelf, space-qualified solar cells. These cells 
are fabricated from crucible-grown P-type silicon, boron doped to a 
nominal resistivity of 10 ohm-cm. The cell dimensions are 2 cm x 2 cm 
x 0.030 cm (12 mils) thick. A back surface field is added by alloying a 
layer of evaporated aluminum into the back of the cell. The electrical 
contact on the top surface consists of solderless Ti-Pd-Ag in a 24-finger 
grid pattern with a bus bar running the length of one side. The rear 
contact is a picture frame contact of the same material. The top surface 
is textured and has a Ta 205 antireflectance coating. 

In order to obtain parametric test data consistent with typical 
space applications, cover slides were mounted on the cells prior to test- 
ing. The cover slides were 7940 fused silica 0.015 am (6 mils) thick with 
an 0.35 pm cut-on dielectic interference filter. The cover slides were 
bonded to the surfaoe of the cells with Dow-Corning 93-500 silicon 
adhesive . 
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SECTION III 


TEST PROGRAM 


The solar cells were mounted on a copper test plate using RTV 560. 

The test plate was, in turn, mounted to a heat sink with provisions for both 
heating and cooling so that the cells could be maintained at the desired 
temperature independent of the solar intensity. All testing was carried 
out in a vacuum at a pressure of less than 1 x 10"° torr. 

The illumination source used was a Spectrolab Model X-25 Mark II 
Spectroaun filtered solar simulator. This simulator uses an optioal 
integrator lens in the optical system which uniformly distributes a 
relatively collimated light beam at specific distances from a 2.5 kW 
short-arc xenon lamp. A system of filters modifies the speotral dis- 
tribution so that it approximates that of space sunlight. The light 
beam provides a pattern having a uniformity of ±\$ over an area of 
225 cm^ the test plane. The illumination intensity is varied by 
the position of the simulator in combination with transmission filters. 

The solar simulator beam is introduced into the vacuum chamber through 
a window of 79 l t0 fused silica. The solar intensity and spectral integrity 
of the solar simulator are constantly monitored and maintained using 
space-calibrated standard cells obtained with the NASA/JPL solar cell 
balloon flight standardization program. Photographs of the solar cell, 
the assembled plate, and the experimental characterization test facility 
are shown in Figures A-1 through A-4 in the Appendix. 

The temperature range covered in these measurements was -160°C to 
140 C, while the solar intensity range covered was 5 mW/cra 2 to 250 mW/cra 2 . 
The data were taken at each environment point in the matrix in the form 
of an I-V ourve. The appropriate parameters were then read from the I-V 
Qurves and punched on cards for the computer analysis and curve plotting 
functions. The cell temperature was monitored by a thermocouple attached 
to the surface of a separate cell mounted with the oells under test. 

Prior, intermediate and post te3t ambient measurements were performed 
daily to ensure that the aocuracy and stability of the test equipment 
and the test specimens themselves were maintained within ± 2 % during 
the course of the testing program. 


SECTION IV 

DISCUSSION OF RESULTS 


A computer program computes statistical averages and standard 
deviations with respect to the measured cells for each intensity-tempera- 
ture measurement condition. It then produces summary tables, as shown 
in Tables 1 to 7, that display averages and standard deviations of the 
cell characteristics in a two-dimensional array format, one dimension 
representing cell temperature and the second dimension representing 
incoming light intensity (AMO spectrum). The program then produces 
plots of the various electrical parameters of interest, with either 
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incident intensity or cell temperature as the independent variable, as 
shown in Figures 1 to 14. Least square fits to the data points are then 
made automatically to the measured data points using a second-degree poly- 
nomial for most parameters. The curve factors, AMO efficiencies, V oc and 
V mp data points are not fit but are interconnected from point to point. 

In addition, the program calculates the temperature coefficients of the 
pertinent oell eleotrioal parameters of interest , using the aforementioned 
curve fits, and plots these as a function of temperature, with intensity 
as a parameter, as shown in Figures 15 through 18. 


The figures are intended to be working artifaots; that is, they are 
formatted in such a way that they can supply information of a general 
nature or may be used to generate predictions, comparisons, computer input 
data, eto . To facilitate comparisons and inputting, all units are 
standardized as follows: 

p 

(1) All ourrents are in units of mA/cm . 

(2) All voltages are in units of mV. 

2 

(3) All power outputs are in units of mW/cm . 

(4) All curve factors are in dimensionless units. 

(5) All efficiencies are in percentages and are based on 
total cell area. 

(6) All temperatures are in °C. 

p 

(7) All incoming intensities are in units of mW/cm and are 
representative of an AMO spectrum. 

(8) All geometric dimensions are in units of cm or pim (whichever 
is most convenient conceptually) . 

The tables included in this report contain complete numerical 
information with respect to the average values of the following solar 
cell electrical parameters: I sc , V oc , I m p, V mp , P max , CF, and effici- 

ency at each intensity-temperature combination. For each parameter, 
at each intensity-temperature combination, the standard deviation is 
presented to provide estimates of statistical validity. All effici- 
ency, current, and power output data is on the basis of unit area 
derived by dividing measured output by total cell area. 


3 



BIBLIOGRAPHY 
PREVIOUS VOLUMES 


Characterization of Solar Celia for Space Applications, JPL Publication 
78-15. 


Volume I. Electrical Characteristics of OCLI Violet Solar Colls 
as a Function of Intensity and Temperature, March 1978. 

Volume II. Electrical Characteristics of Solarex 50 Micron Solar Cells 
as a Function of Intensity and Temperature, August 1978. 

Volume III. Electrical Characteristics of OCLI Hybrid MLAR Solar Cells 
as a Funotion of Intensity and Temperature, September 1978. 

Volume IV. Eleotrloal Characteristics of Spectrolab 200 Micron Helios 
Solar Cells as a Function of Intensity and Temperature, 
November 1978. 

Volume V. Electrical Characteristics of OCLI 225 Micron MLAR Wrap-around 
Solar Cells as a Funotion of Intensity, Temperature and 
Irradiation, April 1 979 • 

Volume VI. Electrical Characteristics of Spectrolab BSF, BSR, Textured, 

10 ohm-cm, 50 Mioron Advanced OAST Solar Cells as a Function 
of Intensity, Temperature and Irradiation, June 1979. 

Volume VII. Electrical Characteristics of Spectrolab HEWAC BSF, Textured, 
10 ohm-cm, 225 Micron Solar Cells as a Function of Intensity 
and Temperature, June 1979* 

Volume VIII. Electrical Characteristics of Spectrolab BSF, BSR, Textured, 
290 Micron Solar Cells (K7) as a Function of Intensity and 
Temperature, July 1979. 

Volume IX. Electrical Characteristics of Speotrolab BSF, Textured, 

10 ohm-cm, 200 Micron Solar Cells as a Function of Intensity, 
Temperature and Irradiation, September 1979. 




SHORT CIRCUIT CURRENT, mA/ctn 


BBBBBBBBBBBB 

BBBBEBBBBBH 


IHBS 


IBSSSgssgiBgBwwiawiBiSMlMi i 

IruMf^igSBBISySaBiBaaBBBaSBgSg! 

pmphSSSSSSSS 


1 1 uu utii tsisi lutt K3U am mn mi ttstt him tun util fHti mb Ml inn Ml i 

p iiiniini RiHr via vrcninravv nntnRFYiKrcnv^ixsnwiinnpvTOinaiv wwib 

m ft iff y jiSiit tMHy M MimMfcrfJKIl iUMMtf MMB&JflMMMMttMBJMiMMPMItt 


TEMPERATURE, °C 


mW/cn* 

5.0 

15.0 

25.0 

50.0 
100.0 
135.3 
250.0 


SPECTR0LA8, BSP, TEXTURED 
N/P 10 GHM-CM CG SILICON 
2 X 2 X .030 :m 
TI-PD-AG CONTACTS 24 LINES 
TA205 AR COATING 
7940 COVER 0.35 MICRON CUT-ON 
0.15 CM THICK 

SAMPLE SI2E 13 PLATE V 


Figure 1. Average I sc /om 2 as a Function of Temperature 
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Figure 3* Average Inip^ cra ^ as a Funotion of Temperature 
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Figure 4. Average V ra p as a Function of Temperature 
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Figure 6. Average Curve Factor as a Function of Temperature 
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Figure 8. Average I sc /cm^ as a Function of Temperature 
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Figure 12. Average P max /cm 2 as a Function of Intensity 
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Figure 1^. Average AMO Efficiency as a Function of Intensity 
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.15 






(2.87) 

(2.06) 

(2.44) 

(3. 

«2) 

100 

.00 

— 

— 

— 

388.94 

416.15 

427,44 

447 

.38 






(4.37) 

(2.29) 

(2.43) 

(3. 

93) 

120 

loo 

» 

• 

• 

345.26 

371.34 

382.78 

403 

.63 






(3.07) 

(2.55) 

(2.49) 

(3. 

35) 

140 

."00 

m 

— 

— 

296.87 

324.57 

337.65 

359 

.90 






(4.73) 

(2.95) 

(2,79) 

(3. 

26) 


NOTE 1 STANDARD DEVIATIONS ARE GIVEN IN PARENTHESES 



Table 3» Average Maximum Power Current, mA/cm* 


cell temp. 


3PECTP0LAB* BSE * TEXTUREO 
N/P 10 OHM.CM Cfi SILICON 
2 X 2 X .630 CM 
TI-PO-AG CONTACTS 20 LINES 
TAP05 AR COATING 
7900 COVER 0,35 MICRON CUT-ON 
0.15 CM THICK 

SAMPLE 8I?E 13 PLATE V 


(OEG. C) 

5,00 

15.00 

25.00 

50,00 

100. 00 

135,30 

250,00 

>160.00 

1.15 

3.33 

5.66 

11,92 

20,69 

a 

• 


(.07) 

(.231 

(.Oil 

( .B21 

(1.531 



-100.00 

1.10 

3.00 

5.76 

12.13 

25,21 

* 

m 


(.071 

(.2.5) 

(.071 

(.691 

(1.61) 



-120.00 

1.16 

3. (16 

5.97 

12.07 

25.09 

m 

m 


(.OBI 

(.251 

(.051 

(.851 

(1.57) 



• i oo.oft 

1.16 

3.61 

6.13 

12,86 

26.22 

M 

M 


c ,o*n 

(.24) 

(.391 

(.771 

(1.05) 



•SO. 00 

t • 1 8 

3.79 

6,47 

13. 3? 

26,96 

37.03 

• 


( ,08) 

(.21) 

(.29) 

(.561 

(1.10) 

(1.14) 


>(>0.00 

1 .20 

3.91 

6.66 

13.80 

27.59 

37.72 

66,61 


(•oai 

(.161 

(.221 

(.46) 

(.75) 

(.79) 

(1.38) 

-00.00 

1 • 25 

0,0ft 

6,64 

13.92 

26.06 

36,ft3 

67.35 


(.07) 

(.121 

(.17) 

(.311 

(.61) 

(.08) 

(1.20) 

• 20.00 

1.29 

4. ft? 

6.92 

14.1ft 

3fl.XU 

Tfl- tQ 

AA gg 


(.07) 

(.ill 

(.15) 

( .291 

(.65) 

(.03) 

(.87) 

.00 

1.31 

0,09 

6.97 

10.18 

26.02 

36,92 

69.23 


(.04) 

(.071 

(.13) 

(.251 

(.63) 

(.07) 

(.99) 

20.00 

1.32 

0.12 

7 » ft2 

10.35 

26.05 

39.02 

69,00 


(,04) 

(,0«1 

(.11) 

(.301 

(.63) 

(.07) 

(1.12) 

oo.oo 

1.31 

0.11 

7,00 

10.50 

26.60 

39,13 

66,90 


(.03) 

(.071 

(.11) 

(.271 

(.60) 

(.32) 

(.73) 

60.00 

1.3ft 

0,10 

6.97 

10,00 

26,55 

38,93 

69,06 


(.03) 

(.OBI 

(.t«) 

(.271 

(.56) 

(.50) 

(1,08) 

SO. 00 

« 

M 

M 

10.20 

28.39 

38.70 

70,90 





(.271 

(.5)1 

(.09) 

(1.01) 

100.00 

• 

• 

• 

10.10 

26.07 

38,00 

69,98 





(.251 

(.521 

(.09) 

(.77) 

120.00 

m 

N 

M 

13.97 

27.61 

37.72 

68,87 





(.291 

(.63) 

(.00) 

(.98) 

100.00 

m 

m 

m 

13,02 

26.87 

36.61 

67.17 





(.321 

(.61) 

(.02) 

(1.17) 


MOTE l STANDARD OEVTaTIOMS ARE GIVEN IN PARENTHESES. 




Table o. Average Maximum Power Voltage, mV 


SPECTROLAB. B8F, TEXTURED 
N/P 10 OHM.CM Cfi SILICON 
2 X 2 X ^030 CM 
Tl-PO-AG contacts 20 LINES 
TA205 AR COATING 
7900 COVER 0.35 MICRON CUT-ON 
0.15 CM THICK 

SAMPLE SITE 13 PLATE V 


ELL TEMP. 



SOLAR INTENSITY (MW/CM**2) 

135, 3n 

250.00 

(DEG. C) 

5.00 

15,00 

25.00 

50.00 

100.00 

-160.00 

575.50 

70i,23 

616.23 

861.23 

893.08 

» 

• 


f 68 ,81 ) 

(55.53) 

(26.32) 

(10.50) 

(5,60) 



-100.00 

563.31 

717,85 

780.08 

620.36 

650*06 

m 

— 


(67.66) 

(05,22) 

(22.09) 

(10.77) 

(5.75) 



•120.00 

553.15 

701,50 

709.50 

783,92 

605.31 

m 

— 


(66.081 

(32.79) 

(10.07) 

(7.51) 

(7.06) 



-100.00 

550.00 

670,00 

715.62 

739.6? 

762.77 

m 

— 


(55.59) 

(21.96) 

(9,69) 

(5.05) 

(5.92) 



-BO. 00 

501.31 

600,06 

672.15 

697.23 

716.69 

716,38 

— 


(01.53) 

(15.29) 

(8.60) 

(6.25) 

(5.25) 

(8,02) 


.60.00 

526.06 

605.15 

631.23 

607,06 

671.85 

676.9? 

670,77 


(26.95) 

(7.96) 

(7.26) 

(12.72) 

(6.03) 

(5.10) 

(6.93) 

-00.00 

502. 06 

566.31 

566.50 

608,00 

626.00 

631,38 

633.69 

(18,15) 

(5.59) 

(5.61) 

(6.27) 

(5.05) 

(6.76) 

(5.30) 

-20.00 

061.92 

523,62 

50?.77 

565,77 

563.62 

585.92 

586.15 


(11.98) 

(5.98) 

(5.57) 

(5.17) 

(3.62) 

(0.62) 

(7.60) 

.00 

019.92 

060,06 

098.38 

S21 .92 

538.36 

539.6? 

502,23 


(10.90) 

(6.08) 

(0.93) 

(0.35) 

(0.80) 

(5.55) 

(6.01) 

20.00 

3B1.3B 

035,77 

052.08 

078.38 

095.92 

098,00 

500,15 


(7.81) 

(0,99) 

(0,90) 

(0,05) 

(3,01) 

(3.70) 

(8.80) 

00.00 

300.62 

392,77 

009.69 

031.85 

008.23 

053.23 

059.00 


(10,50) 

(5.20) 

(3.90) 

(O.OO) 

(0.13) 

(0.971 

(7,60) 

60.00 

296.77 

307. 3B 

365.23 

388,50 

003.85 

012.38 

013.85 


(7.26) 

(3.66) 

(3.98) 

(2.68) 

(3.70) 

(0.21) 

(8.59) 

BO, 00 

m 

m 

a 

305.38 

360.50 

369.06 

372.15 




(3.18) 

(2.80) 

(0,06) 

(6.12) 

100.00 

w 

m 

— 

300.00 

317.31 

320.23 

330.85 




(3.29) 

(2.63) 

(3.63) 

(6.16) 

120.00 

m 

m 

— 

256,50 

270.92 

282.77 

287.77 





(2.22) 

(0,29) 

(3,02) 

(0.95) 

100.00 

m 

m 

— 

215.08 

230.31 

201.92 

206.06 




(3.01) 

(3.20) 

(3.57) 

(5.13) 


NOTE i STANDARD DEVIATIONS are GIVEN in PAREm^'TSES. 


iajiSsaSSSASfeaS 
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Table 5. Average Maximum Power, mW/cm2 


SPECTROLAB, B3F, TEXTURED 
M/P 1 ft OHM.CM CD SILICON 
a X 2 X ,030 fM 
TI-PD-AG CONTACTS 20 LINES 
TA205 AR COATING 
79«0 COVER 0.35 MICRON CUT.ON 
0.15 CM THICK 

SAMPLE SIZE 13 PLATE V 


:ELL TEMP, 
(DEG. C) 

5.00 

15,00 

SOLAR INTENSITY (MW/CM**?) 
25.00 50,00 100.00 

135.30 

250.00 

•160.00 

,66 

2.08 

0.63 

10.27 

22.05 

« 

• 

•100.00 

(.101 

.60 

(.31) 

2.05 

(.06) 

0.53 

(.78) 

10,00 

(1.00) 

21.05 

m 

• 

-120.00 

(.101 

.60 

(.301 

2.03 

(.05) 

0,06 

(.76) 

9,76 

0.05) 

20.50 

m 

• 

0 
o 

1 • 

o 

o 

» 

(.101 

.60 

(.271 

2.02 

(.39) 

0.39 

(.73) 

9.52 

(1.01) 

20.01 

m 

• 

•00.00 

(.101 

.60 

( .23) 
2.03 

(.33) 

0.35 

(.62) 

9.29 

(1.19) 

19.30 

26.61 

• 

•60.00 

(.001 

.60 

(.17) 

2,36 

(.20) 

0.22 

(.09) 

6.93 

(.90) 

18.50 

(1.00) 

25,50 

05.08 

•00.00 

(.071 

(.12) 

(.IS) 

(.33) 

(.60) 

(.60) 

(1.18) 

.63 

2.26 

0.01 

8.07 

17,56 

20.01 

02.66 

•20.00 

(.061 

(.09) 

(.13) 

(.20) 

(.07) 

(.02) 

(.99) 

.60 

2.13 

3.75 

7,98 

16.50 

22.09 

oo.io 

.on 

f.eoi 

(.07) 

(.11) 

(.22) 

(.01) 

(.32) 

(.71 ) 

.55 

1.96 

3.07 

7,00 

15.30 

21.00 

37,50 

20.00 

(.031 

(.05) 

(.09) 

(.17) 

(.36) 

(.25) 

(.60) 

.50 

1.79 

3.17 

6,87 

10. 11 

19.03 

30.5) 

00.00 

(.021 

(.05) 

(.08) 

(.16) 

(.32) 

(.22) 

(.65) 

.05 

1 .62 

2.67 

6.26 

12.60 

17.73 

31.60 

60.00 

(.031 

(.00) 

(.07) 

(.15) 

(.26) 

(.20) 

(.58) 

.39 

1 .03 

2.55 

5,59 

1 1 .53 

16.06 

28,58 

00,00 

(. 0 ?) 

(.00) 

(.07) 

(.12) 

(.25) 

C.?7l 

(.60) 

• 

m 

m 

0.92 

10.23 

14.30 

26.00 

100.00 

• 

m 

m 

(.12) 

0,23 

(.21) 

8.91 

(•un 

12.46 

(.56) 

23.15 

120.00 


m 

m 

(.091 

3.58 

(.19) 

7.59 

( .15) 
10. 67 

(.00) 

19.82 

100.00 

M 

m 

m 

(.08) 

2,89 

(.16) 

6.30 

c.m 

6.86 

(.07) 

16.56 





(.091 

(.10) 

( .13) 

(.06) 


OTE l STANOARD DEVIATIONS ARE GIVEN IN PARENTHESES. 





Table 6. Average Curve Factor 





8PECTR01AB 

. BSP. TEXTURED 






N/P 10 OHM 

•CM C(5 SILICON 






2 V 2 X .030 CM 







TI-PO-AO CONTACTS 

24 LINES 






TA205 AR COATING 







7940 COVER 

0.35 MICRON CUT. 

ON 






0.15 CM 

THICK 






SAMPLE SIZE 13 

PLATE 

V 


cell temp! 



solar INTENSITY (MW/CM**2) 



(DEG, C) 

5.00 

15.00 

25.00 

50,00 

100,00 

135.30 

250,00 

•160,00 

.5787 

.659? 

• 7306 

.7964 

.8605 

m 

m 


(.0550) 

(.0665) 

(.0589) 

(.0369) 

(.0213) 



*140.00 

.5797 

• 6749 

.7454 

,6o56 

.8617 

m 

• 


(.0561) 

(.0667) 

(.0559) 

(.0332) 

(.0178) 



-120.00 

.5692 

.6970 

.7613 

, 6 1 3 7 

.8558 

m 

• 


(.0649) 

(.0622) 

f .0466) 

(.0246) 

(.0155) 



•100.00 

• 6035 

.7167 

.7746 

.8182 

.8575 

m 

m 


(.0709) 

(.0533) 

( « 0393) 

(.0213) 

(.0124) 



•SO. 00 

.6244 

.7376 

.7606 

.6164 

.8472 

.6511 

m 


f ,0698) 

(.0434) 

(.0305) 

(.0159) 

(.0066) 

(.0069) 


**0.00 

.6435 

.7432 

.7823 

.6105 

.8354 

,6406 

.7834 


(.0646) 

(.0330) 

(.0238) 

(.0238) 

(.0083) 

(.0050) 

( .0066) 

.40.00 

.6613 

.7460 

.7790 

,6006 

.6212 

.8249 

.7670 


(.0550) 

(.0261) 

(.0166) 

(.0087) 

(.0077) 

(.0069) 

(.0066) 

»20.00 

.6662 

.74i5 

.7674 

,7911 

.6058 

.8078 

.7470 


(.0436) 

(.0206) 

(.013!) 

( 5 0080 ) 

(.0057) 

( .0054 ) 

(.0094) 

:oo 

.6616 

.7290 

.7563 

.7773 

.7881 

.7901 

.7361 


(.0326) 

(.0135) 

(.0117) 

(.0067) 

(.0060) 

(.0049) 

(.0076) 

20.00 

.6532 

»7j 76 

.7396 

* 7603 

.7701 

.7695 

.7152 


(.0256) 

(.0128) 

(.0112) 

(.0062) 

(.0051) 

(.0054) 

(.0080) 

40.00 

.6469 

.6963 

.7204 

.7438 

.7476 

.7069 

.6967 


(.0352) 

(.0116) 

(.0090) 

(.0060) 

(.0062) 

(.0067) 

(.0106) 

60.00 

.6169 

.6789 

.6999 

.7204 

.7236 

.726? 

.6754 


(.0166) 

(.0108) 

(.0100) 

(.0060) 

(.0062) 

(.0100) 

(.0121) 

80.00 

• 

m 

m 

.6967 

.6975 

.6909 

.6706 





(.0067) 

(.0040) 

(.0064) 

(.0138) 

too . 00 

• 

m 

M 

.6666 

.6677 

.6665 

.639) 





(.0072) 

(.0054) 

(.0066) 

(.0007) 

120.00 

• 

m 

M 

.6329 

.63)5 

• 6323 

.6020 





(.0043) 

( ,0068) 

(.0079) 

(.0138) 

140.00 

• 

m 

• 

.5923 

.5950 

.5923 

.5594 





(.0042) 

(.0051) 

(.0078) 

(.0159) 

MOTE l 8TAMDARD DEVIATIONS ARE GIVEN IN 

parentheses. 







Table 7. Average AMO Efficiency, Percent 


CELL temp; 


(DEG, C) 

5.00 

15.00 

25.00 

•uoloo 

13.23 

16,51 

16.50 


(2.05) 

(2.06) 

(1.66) 

•140,00 

12.67 

16,30 

16,14 


(2.06) 

(2.00) 

(1.79) 

-120,00 ■ 

12.82 

16.20 

17.90 


(2.04) 

(1.61) 

(1.57) 

•100.00 

12.76 

16,14 

17.55 


(!i9S) 

(1.51) 

(1.31) 

•60.00 

12.60 

16,19 

17.42 


(1.68) 

(1.15) 

(.98) 

•60,00 

12.71 

15.76 

16.66 


(1.39) 

(.63) 

(.72) 

•40,00 

12.58 

15.10 

16.06 


(1.11) 

(.56) 

(.52) 

-20,00 

11.91 

14,21 

15.02 


(.82) 

(.47) 

(.42) 

.00 

11.02 

13,09 

13.89 


(.60) 

(.34) 

(.35) 

20,00 

10.04 

11.96 

12.69 


(.46) 

(.30) 

(.301 

40.00 

9.06 

10,77 

11.47 


(.51) 

(.30) 

(.26) 

60,00 

7.75 

9.51 

10.19 


(.35) 

(.25) 

(.26) 

80.00 

m 

N 

• 

looloo 

m 

M 

m 

120.00 

m 

m 

m 


SPECTROLAfit BSF, TEXTURED 
N/P 10 OHM<*CM CO SILICON 
2 X 2 X .030 CM 
TI-PO-AG CONTACTS 24 LINES 
TA20S AR COATING 
TWO COVER 0,35 MICRON CUT«0N 
0,15 CM THICK 

SAMPLE SIZE 13 PLATE V 


50,00 100,00 135,30 


100.00 


20,53 

(1.56) 

20,00 

(1.55) 

19.56 
(1.47) 

19,03 

(1.25) 

15. 57 
(. 98 ) 
17.67 
(. 66 ) 
16,93 
(.47) 
15*95 
(.44) 
14.61 
(.35) 
i'3.73 
(.31) 
12,52 
(.30) 
11.19 
(.25) 

9,84 

(.25) 

6,46 

(.18) 

7.17 

(. 16 ) 

5.77 

(.16) 


22.05 

(1.4(f) 

21.45 

(1.45) 

20.54 
(1.41) 

20.01 

(1.19) 

19.34 

(.90) 

18.54 
(.64) 
17.56 
(.47) 

16.54 
(.41) 

15.30 
(.38) 
14,11 
(.32) 
12.64 
(. 20 ) 
11.53 
(.25) 
10.23 
(. 21 ) 

6.9l 

(.19) 

7.59 

(.16) 

6 . 30 
(.14) 


19,66 

(.77) 

18,68 

(.47) 

17.75 

(.31) 

i6,6s 

(.24) 

15,52 

(.19) 

14.36 

(.16) 

13,11 

(. 14 ) 

11.87 

(. 20 ) 

10.57 

(. 11 ) 

9.21 

(nil) 

7,08 

(. 11 ) 

6,55 

(.09) 


NOTEi STANDARD DEVIATIONS ARE GIVEN IN PARENTHESES. 











